A comparison of the potential energy parameters of aliphatic alkanes: molecular dynamics simulations of triacylglycerols in the alpha phase.
A comparison of six GROMOS parameter sets for aliphatic alkanes is presented using simulations of a triglyceride, trioctanoin, in the gel or alpha phase. It is found that the parameter set 43A2 results in a system that is rigid and close packed, forcing a collective tilt of the molecules, known experimentally to be disallowed. The parameter set 45A3-45 results in an expanded system where the molecules undergo a conformational change from the chair to tuning-fork form. The lamellae are fragmented, with the fragments shifted in the direction parallel to the layer normal. The newest parameter set 45A3, when used with either of two sets of partial charges for the glycerol ester group, retains the characteristics of the gel phase. The last parameter set tested, 45A3-45x12, also performs well when combined with either set of partial charges, although the system expands in the plane of the bilayer.